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Claims 

[ci] 1. A photolithographic device comprising: 
a substrate; and 

a pattern layer formed on said substrate including pat- 
tern features, said pattern layer having radiant energy 
transparent portions and radiant energy blocking por- 
tions, wherein said pattern features produce a varying 
overlay when exposed to radiation during a photolithog- 
raphy process. 

[c2] 2. The photolithographic device of Claim 1 wherein said 
varying overlay is produced by pattern features having a 
varying feature alignment. 

[c3] 3. The photolithography device of Claim 2 wherein said 
varying feature alignment comprises said pattern fea- 
tures misaligned in incremental degrees from a target 
feature alignment. 

[c4] 4. The photolithographic device of Claim 1 wherein said 
varying overlay is produced by said pattern features hav- 
ing a varying image size. 

[c5] 5. The photolithographic device of Claim 4 wherein said 
varying image size is produced by printing said pattern 



features having an image size in increasing and decreas- 
ing increments from a target dimension. 

[c6] 6. Tlie pliotolitliograpliy device of Claim 1 wlierein said 
varying overlay is produced by pattern features having a 
varying feature alignment and varying image size. 

[c7] 7. The photolithography device of Claim 6 wherein said 
pattern layer comprises a grid of said pattern features 
having said varying feature alignment and said varying 
image size, wherein said varying feature alignment com- 
prises incrementally misaligned features from a target 
feature alignment; and said varying image size com- 
prises incremental image size variations from a target 
image dimension. 

[c8] 8. The photolithographic device of Claim 1 wherein said 
pattern layer comprises chromium, chrome oxide, or 
chromium nitride. 

[c9] 9. A method for determining an optimum photolithogra- 
phy process window comprising: 
exposing a portion of a wafer to a pattern of a reticle, 
said pattern having pattern features producing varying 
overlay conditions, wherein each of said varying overlay 
conditions has an overlay tolerance; 
stepping said reticle across a remaining portion of said 



wafer, where each step exposes an other region of said 
wafer to said pattern features producing said varying 
overlay conditions; 

producing test structures from said varying overlay con- 
ditions; 

and testing said test structures to determine said opti- 
mum photolithography process window. 

[ciO] 10. The method according to Claim 9 wherein said pat- 
tern features further comprise a varying feature align- 
ment and said each of said varying overlay conditions 
further comprises a feature alignment. 

[cii] 11. The method according to Claim 10 wherein said 

varying feature alignment further comprises said pattern 
features misaligned in incremental degrees from a target 
feature alignment. 

[ci2] 12. The method according to Claim 9 wherein said pat- 
tern features further comprise a varying image size, 
wherein said each overlay condition further comprises an 
image size. 

[ci3] 13. The method according to Claim 12 wherein said 
varying image size further comprises said pattern fea- 
tures dimensioned in increasing and decreasing incre- 
ments from a target dimension. 



[ci4] 14. A method for determining an optimum pliotolitliog- 
rapliy process window comprising: 
exposing a wafer to a pattern of a reticle, said pattern 
liaving pattern features producing varying overlay condi- 
tions, wlierein eacli overlay condition of said varying 
overlay conditions has an overlay tolerance; 
producing test structures from said multiple overlay 
conditions; and 
testing said test structures. 

[ci5] 15. The method according to Claim 14 wherein said pat- 
tern further comprises a varying image size and wherein 
said each overlay condition further comprises an image 
size. 

[ci6] 16. The method according to Claim 15 wherein said pat- 
tern further comprises a varying pattern feature align- 
ment and wherein said each overlay condition further 
comprises a pattern feature alignment. 

[ci7] 17. A test wafer comprising: 
a plurality of test regions; and 

a plurality of test structures within each of said plurality 
of test regions, each of said plurality of test structures 
having a different alignment between a chain feature and 
a line feature within each of said test structures, said 



chain feature and said line feature each in contact with at 
least one test pad, wherein a total number of test pads 
within each of said plurality of said test regions is equal 
to: 

a first number of test structures formed by a first pho- 
tolithography condition multiplied by a first number of 
test pads required to measure each of said first number 
of test structures formed by said first photolithography 
condition; and 

one or more other test structures formed by one or more 
other photolithography conditions multiplied by one or 
more other number of test pads required to measure 
each of said one or more other test structures formed by 
said one or more other photolithography conditions, 
wherein said first photolithography condition comprises 
a first alignment between said chain and line feature, 
and said one or more other photolithography conditions 
comprises another alignment between said chain and 
line feature. 

[ci8] 18. The test wafer of Claim 17 wherein said total number 
of test pads within each of said plurality of said test re- 
gions is equal to: 

[(N condition) x (# test pads for N condition)] + [(N" con- 
dition) X (# test pads for N" condition)], 
wherein N condition is a first alignment between said 



chain and said line feature, N" condition is anotlier 
alignment between said chain and said line feature, # 
test pads for N condition equals a number of test pads to 
test said N condition and # of test pads of N" condition 
equals a number of test pads to test said N" condition. 

[ci9] 19. The test wafer of Claim 18 wherein said line feature 
and said chain feature of said plurality of test structures 
further comprise a different image size and wherein N 
condition further comprises a first image size and N" 
condition further comprises another image size. 

[c20] 20. The test wafer of Claim 19 wherein interaction be- 
tween said line feature and chain feature is determined 
from electrical measurements from said plurality of test 
pads. 

[c2i] 21. A test wafer comprising: 
a plurality of test regions; and 

a plurality of test structures within each of said plurality 
of test regions, each of said plurality of test structures 
having a different alignment between a chain feature and 
a line feature within each of said test structures, said 
chain feature and said line feature each in contact with at 
least one test pad, wherein a total number of test pads 
within each of said plurality of said test regions is equal 
to: 



a first number of test structures formed by a first plio- 
tolitliography condition multiplied by a first number of 
test pads required to measure each of said first number 
of test structures formed by said first photolithography 
condition; and 

one or more other test structures formed by one or more 
other photolithography conditions multiplied by one or 
more other number of test pads required to measure 
each of said one or more other test structures formed by 
said one or more other photolithography conditions, 
wherein said first photolithography condition comprises 
a first image size of said chain and line feature, and said 
one or more other photolithography conditions com- 
prises another image size of said chain and line feature. 



